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ABSTRACT 

This document is a working paper designed to point up 
some policies for the training of staff for the graduate schools in 
the universities in Ontario. Over the past few years, graduate 
enrollment has increased greatly, primarily a result of increased 
government funds for the expansion of graduate education. Recently, 
however, a scare has been in effect, that has caused many persons to 
decide that too many persons are being educated at the graduate level 
for the manpower demands. At this point, the Ontario government cut 
back on funds, hoping to curtail the problem of over-education. 
Presented here are: problems in forecasting requirements for academic 
staff and using analytic models for supply/demand comparisons ; an 
illustration of the use of a model for analyzing Ph.D. enrollment 
alternatives; and principles and suggested policies for graduate 
enrollment and financial support. (HS) 
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Introduction 

Graduate work in the Province of Ontario has developed remarkably 
in the past nine years because of the government's Province of Ontario 
Graduate Fellowship programme. This support hastened the growth in 
numbers, size and quality of the graduate schools in Ontario 
universities and helped to redress an imbalance between Canada and 
the United States which had resulted in many Canadians being almost 
obliged to go to American graduate schools - or overseas - for 
advanced studies. 

Some months ago, concern was voiced about an overproduction of persons 
with graduate degrees. This concern reached a crescendo with the 
publication of a survey done for the Economic Council of Canada, along 
with many articles and speeches. The effect of all this was to dampen 
the interest in graduate work on the part of many graduate students; 
also there was a scare effect, inducing people who already had jobs to 
hang on to them. Added to this was the Ontario Government's cutback 
in the amount for graduate fellowships, and the new regulations 
limiting the permissible amount of earnings by graduate students. 

The total effect was powerful enough, as is now generally known to 
cause a substantial reduction both in the numbers seeking admission to 
the graduate schools and in the numbers continuing their studies to the 
highest level. 

There are now different schools of thought about what the future holds; 
some believe that still further restrictive measures are necessary; 
others, that the self-regulating effect is already so strong that we 
must take care not to go too far in the other direction and stifle the 
development of people who will be much needed in the society of the 
future. 

It has been a practice recently to employ models to assist in forecasting 
situations that might come to pass. This is a useful exercise and will 
become more common. But modelling is still in the early stages of 
development and refinement; it is a primitive device in the university 
environment. Models, to be effective, must be based on as complete 
and accurate a set of assumptions as can be established. Some models 
are misleading through being based on the historical trends of the past; 
because they are based on essentially static conditions they are not 
helpful in a changing situation. The hazards of relying too heavily on 
such static models are demonstrated by the three patterns which are' 
outlined in the present study (Part 2) , which show that slightly changed 
assumptions can produce significantly different pictures of the 
supply /demand relation. 

In some other models that have been created, a static employment 
situation is assumed which we believe distorts the whole question. We 
all know the condition of society is anything but static. One such 
assumption is that the chief or only employers of PhDs are universities. 



In the post-industrial world whose problems are much more complex, it 
may well be true that the PhD is rapidly becoming comparable to the 
nineteenth-century Oxford B.A. as an appropriate background for 
responsible work in business, industry, the civil service, municipal 
office, and areas of planning ,■ administration and environmental control 
presently unknown, as well as teaching and research. Indications that 
this may be the case are, first, the tendency to broaden advanced work 
and produce more adaptable people; second, the phenomenal growth of 
interdisciplinary approaches and the emphasis on synthesis as distinct 
from specialization, and third, the non-university employment patterns 
in the United States where the development of graduate work on a large 
scale took place earlier. If we consider the whole situation, the 
demand for the products of our graduate schools is likely not to suggest 
any drastic curtailment on our graduate schools' production of these 
people at the. present time. This kind of assumption should be tried 
out in any modelling we do. 

This, then, is not a document of ours that we are here to defend 
to the last comma. It is a working paper which it is hoped will help 
CUA and COU to achieve a thorough appreciation of the complexity of 
the situation that we are studying, and point to some policies for the 
best interests of society including training for and staffing the 
universities in the system. 
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Part 1 



Problems in Forecasting Requirements for 
Academic Staff and Using Analytic Models for 
Supply/Demand Comparisons 
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Uncertainties in Forecasting Demand 

Opinions about the desirability of forecasting the demand for highly 
qualified manpower range from the one extreme of complete laissez faire 
to the other extreme of forecasting the demand for PhDs in microbiology 
in the year 1983 and setting enrolment policy limits accordingly. There 
are various opinions that lie in between, including one that deserves 
some attention, namely, that the upward movement in the demand for 
highly qualified manpower is directly related to the shift from private 
to public expenditures. Given the considerable interchangeability of 
advanced academic preparation for different occupations (and most 
observers think substitution will need to increase rather than abate) 
it seems futile and costly to attempt manpower forecasting at a low 
level of detail. How then can the decision-makers at all levels 
properly assess what resources should go to what purposes, when and 
for how long? This is the basic financial logistics problem that must 
be faced. More importantly, when we make such decisions as limiting 
PhD enrolment intakes and levels the maximum impacts of these decisions 
will be felt an average of 4-5 years later. We are now experiencing 
in North America the impacts of decisions made in the early 60' s to 
upgrade markedly the level and quality of scientific, research-based 
university education coincident with expanding opportunity for access 
to higher education. If there is a surplus problem of the dimensions 
estimated by Alan Cartter for the United States because of the 
decisions made in the late 50's and early 60's, will we have a shortage 
problem in 1980 because of restrictive policies we are contemplating now? 

Having said all this, the decisions must still be made because of the 
simple fact that we are faced with limited resources, there are 
competitors for these resources (for example, health, welfare, highways, 
etc. in addition to education) and it is necessary to apportion the 
resources among these sectors over both the short term and the long term. 

A decision to allocate a portion to one sector means that the other 
sectors are left with the remainder. Government must make the choices 
about what portions are allocated to each major sector. And in the 
face of public pressure, it cannot opt out completely from the decision 
of how much is allocated to graduate vs undergraduate within the 
university sector of the education sector. How should the resources 
allocated to the university be distributed between graduate education 
and undergraduate education? 

Policy is not completely clear to us at the present time but it appears 
that government, by direct and indirect measures, is moving progressively 
further into the decision level concerned with the mix of allocation of 
resources to graduate and undergraduate programmes. For example, graduate 
scholarship support has been reduced yet we are adjured to maintain excellence 
The open door policy is maintained and reinforced in the face of declining 
increases in revenue. Changes in policies which affect graduate/under- 
graduate mix, reductions in financial support, and pessimistic 
occupational outlooks all have impact not only on our ability to forecast 
demand but also on the demand itself and on the supply to meet that 
demand. 



It appears to us there is a need for clearly-understood statements 
of purpose for these moves by government and at the same time some 
understanding of our problems in trying to plan for resources and 
forecast demands for the long-term in the face of short-term changes 
in policy and priorities. 

There are other limitations to forecasting demand. Interchangeability 
is a potentially important variable. We hold out hope that the 
academic staff of the future will be somewhat less committed to narrow 
fields and more open to crossing current disciplinary classification 
barriers. This, of course, implies the possibility of a changed doctorate 
or the provision of mid-course correction points where the changed 
occupational outlooks could be evaluated by the student and lie could 
make the decision to proceed along the original course or adopt a new 
one. In simplest terms, if the teaching resources are highly inter- 
changeable the data can be evaluated at a much more aggregative level. 

Other important variables are international, interprovincial and inter- 
sectoral flows of highly qualified manpower; retirement, mortality, 
and intersectoral transfer rates, incremental student to staff ratio for 
the projection period and universities' PhD consumption ratio. 

Limitations of Analytic Models in the Absence of Certainty 

An analytic model has been developed in the COU Research Division to 

compare the supply of PhDs to the demand for them using differing 

values for important parameters. A simplified example of how the model 
operates is included as Part 2 of this brief. Three scenarios are 
presented using alternative yet reasonable values for the parameters. 

The results are shown in Tables 2.1, 2.2, and 2.3 with the parameter 
values that have been used. Models such as the one shown in Part 2 

can be very useful if they are used properly. Their utility is, of 

course, limited to their capability to represent the real world. We 
have found in the development of the model that there is a real 
problem with data - that data that do exist must necessarily be 
historical and therefore not necessarily representative of the future, 
and we are forced to make assumptions about what future values of the 
important variables might be. (Appendix 2 shows very vividly how limited 
we are by data and the necessity to make assumptions.) That is the 
reason for showing a range of possible outcomes given the values 
assigned to the parameters of the model. There is another limitation 
that we may not have included all of the parameters that should have 
been included. Also, use of a model at the provincial level may 
require a greater degree of assumption than is merited. (Existence of 
outflows and inflows makes analysis at the national level essential. 

Any reductions in the assumptions we are forced to make because of 
limited information on flows will yield corresponding accuracy in 
results.) We stress that our ultimate aim should be to deal with these 
types of problems nationally. We would also stress that such models. 



though they are micro-analytic in form, should be used for analysis 
of macro-planning alternatives. If highly qualified manpower is 
produced over lead times of five years, then increments to the stock, 
if planned at all, should not be planned year by year. And with such 
long lead times there will not be, nor should there be, a precise- 
matching of supply and demand . 

We wish to stress the point that the surpluses or deficits that show 
up in such analyses may simply be reflecting the normal operation of 
this type of market. It follows then that the goal should not be 
balancing of supply and demand year by year or necessarily even every 
five years. The market has been highly inflated over the past ten years. 

Is it necessarily wrong that it should deflate normally over the next 
five years? 

Considering the traditional difficulties Canada has had with producing 
and retaining highly-qualified manpower it is just possible that a 
"surplus", if this is what is indicated by a particular pattern, is 
not a surplus in the real sense but a reservoir of talent which should 
be allocated to the many problems of a public policy nature facing our 
Canadian society. In any case the model is available for more 
extensive analysis using alternative parameter values. We expect to 
be able to get a good deal of utility out of this model in the 
evaluation of alternative courses of action. We invite CUA to join 
with us in refining this model where it needs refinement, and then 
using it for analyzing alternative policies. 

Conclusions Arising from the CPU Conference on Supply and Demand 

We note here that the summary of the supply and demand conference 
(included in this brief as Appendix 1) recommends that the technical 
experts concerned with modelling and analysis should convene after 
enrolment information for 1971-72 is available. They should resolve 
any serious disagreements on parameter values and subsequently provide 
policy-makers with their forecasts of supply and demand. 

At this conference it was emphasized that there are indications that 
the market is operating. There are indeed marked reductions in the 
intake of PhD seekers. The specific question was raised of whether or 
not there should be any dampening action on specific programme enrolments 
with the consensus response favouring (1) give the market signals time 
to have their normal effects, (2) publicize and distribute information 
about employment prospects and requirements as widely as possible, 

(3) evaluate very carefully for their impacts any plans to use controls 
and steering incentives for application by various authorities 
(granting agencies, provincial governments, universities) to various 
instrument? (student aid reductions, outright restrictions on enrolments, 
closing -v.f programmes, quotas on non-Canadians, etc .) and (4) do not 
recommend specific restraint measures at least until the enrolment 
figures for 1971-72 are available and analyzed for their long term 
implications. There was great concern expressed that we would overreact 
in the short term and intensify the normal imbalances that characterize the 
supply and demand of highly qualified manpower. 



Appendix 3, showing employment of students awarded PhDs in Canada in 
1970-71, is attached to give some emphasis to our plea not to over- 
react too quickly to alarmist reports . More detailed information is 
available in the report itself but we would mention here that out of 
1300 PhDs awarded in Canada in 1970-71 only 72 showed immediate 
unemployment after graduation. This is about the general level of 
unemployment in the country. 

Difficulties in Finding Highly-Qualified Canadian Staff 

With respect to the continuing concern for the non-Canadian content of 
our academic staff we have reviewed the sections of the briefs of the 
universities to CUA setting forth the difficulties of finding qualified 
university staff. A fair composite summary of their comments would be 
that while there is now an adequate supply of junior Canadian staff in 
most disciplines, the recruitment of experienced senior academics for 
teaching, research and administrative positions remains difficult due 
to a shortage of suitable Canadian candidates. The situation seems to 
be far more acute in the Social and Health Sciences than in Humanities, 
Physical Sciences or Engineering. 

In Humanities, junior staff are readily available but senior staff are 
much more difficult to find. There are shortages of Canadian staff 
in Anthropology. Overall the situation is considered to be good in 
Humanities . 

In Social Sciences, however, not only is there a dearth of highly 
qualified and experienced senior academics but it is very difficult to 
find even junior staff in disciplines such as Business Education and 
Physical Education. At. the senior level, shortages of adequately qualified 
Canadian staff in Sociology, Economics, Psychology, and Geography are 
consistently reported by Ontario universities. 

There is broad agreement that an adequate supply of both junior 

and senior Canadian staff is available in science disciplines except 

in the areas of Information and Computer Science and Applied Statistics. 

In Engineering, the situation is similar to that of Science, although 
there appears to be some difficulty in obtaining staff with extensive 
industrial and/or research experience. 

Finally, in the Health Sciences, there is great difficulty in obtaining 
suitable Canadian staff at both junior and senior levels due partly 
to the fact that there is little or no graduate training in Canada in 
many areas of Health Science and partly to the very specialized nature 
of training demanded. Some of the most frequently cited areas are 
Clinical Pharmacology and Epidemiology, many areas of Graduate Nursing, 
Psychiatry, Physical Medicine and Rehabilitation and several Dental and 
other Medical Specialties. 



1.5 



We would also note the comments of H. J. Somers, Executive Director of 
the Association of Atlantic Universities in a letter to G. C. Andrew 
May 21, 1971 that at a meeting of the presidents of universities in the 
Atlantic region not one could report a surplus of applications from 
Canadian PhDs. All agreed there was still a shortage in the social 
sciences. Difficulty existed in most areas for francophone institutions 
All reported that they were flooded with applications from the United 
States. 
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Part 2 



Illustration of the Use of a 
Model for Analyzing PhD Enrolment Alternatives 
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2.1 



An example of the application of the model will be carried through to 
show how it works. For ease of illustration and interpretation this 
example is limited to one year and a chosen set of parameter values. 

No significance therefore should be attached to the outcome. The 
model itself is capable of analyzing multi-year data and provides for 
estimating supply and demand by major disciplinary grouping. 

Demand Calculations 

The model derives several estimates of the demand for academic staff on 
the assumption that total and incremental student/staff ratios will 
remain nearly constant during the projection period. Thus, the 
number of FTE students expected in each year of the projection period 
is divided by the average FTE student/FT staff ratio over the last four 
years to give the required number of staff in each year as shown below. 

Staff = Students ; SS ratio (1) 

xx* 

If we put x * 71-72 and use actual data summing over all discipline 
groupings 

Staff ?1 _ 72 = 137,200 f 16.4 « 8,366 

The demand for academic staff by major discipline grouping is then 
obtained by applying to the estimate of total demand a percentage 
distribution which is itself based on recent trends in the present 
distribution of total academic staff among major discipline groupings. 

By subtracting each year's staff requirements from that of the preceding 
year for each discipline grouping and allowing for deaths and 
retirements, we obtain an estimate of the demand for full-time academic 
staff in each year of the projection period. For each discipline group, 

Additional staff x = Staff x - Staff^ + Attrition replacements^ ^ 

For x = 71-72 and over all discipline groups 
Additional staff 7 ^_ 72 = 8,366 - 7,606 + 293 = 1053 

An alternative estimate of the number of additional full-time academic 
staff required in each year may be obtained by dividing the expected 
increases in FTE student enrolment in each year of the projection 
period by the incremental FTE student/FT staff ratio over the last 
four years. Thus, for each discipline group, 



2 » J 

Additional Staff = [(Students - Students t ) 7 Incremental 
x x X“1 

SS ratio I + Additional Replacements . (3) 

x-1 



Using x = 71-72 and actual data over all discipline groups 
Additional Staff ?1-?0 = 12,470 f 20.0 + 267 = 890 



Assumptions are made about the percentage of new staff holding PhDs 
and the number of such staff positions available for Canadians to 
generate an estimate of demand for academic staff with PhDs in 
Ontario during the projection period. Thus, for each discipline group, 



i.e. 



PhD demand = PhD % x Canadian % x Additional Staff (A) 

x x 

PhD demand = PhD% x Canadian % x [(Students - Students .) 

X X x-1 

f SS ratio + Attrition replacements^^ ] (5) 

For x = 71-72 and using the incremental method over all discipline 
groups 

PhD demand^ ^ “ *73 x .68 x 890 * 442 



Supply Ca leu la t ions 

To estimate supply of academic staff with PhDs during the projection 
period the production of Ontario PhDs by discipline grouping is first 
estimated. This is accomplished by deriving the intake of PhDs by 
discipline grouping for the period 1968-69 to 1971-72 from PhD 
enrolment data and graduations during the corresponding period using 
the following formula. For each discipline group, 

Enrolment = Enrolment . - Graduations . + PhD intake - Dropouts 
X x-1 x-1 X X 



We have data for enrolments and graduations and we have been able to 
estimate the dropouts in each year by a recursion formula using a simple 
model of the PhD graduation process. Using these derived PhD intakes 
and the mathematical model of the PhD process, an estimate of the 
number of PhD graduations during the projection period by discipline 
grouping is obtained. Thus, for each discipline group. 
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2.3 



Ontario PhD Graduations * Proportion of PhD Intake 

v 1 



x x-3 



+ Proportion of PhD lntnke^_^ + Proportion of PhD Intake ^ 



( 6 ) 



Using x * 71-72 and over all discipline groupings 



Ontario PhD Graduations 



71-72 



3 x 1215 + .4 x 900 + . 1 



x 700 = 365 + 360 + 70 = 795 



Based on such historical data as exists, assumptions about the magnitudes 
of the flows of PhDs into the Ontario university sector from all 
other sectors are employed to derive the supply of academic staff with 
PhDs available to the Ontario university system in each year of the 
projection period by discipline grouping. Therefore, 

PhD supply = University share of Ontario PhD Graduations 
rr J x x 

+ PhD inflows from other sectors ,_v 

x (7) 

For x = 71-72 and over all discipline groups 

PhD supply^ ^ = • 47 x 795 + 128 * 502 

Comparisons of the resulting estimates of demand for and the estimates 
of the supply of academic staff with PhDs for the projection period 
are then made and estimates of the surplus or deficit for each 
discipline group are derived. 

Surplus * PhD supply - PhD demand . 

X X ,X » X 

For x = 71-72 and over all discipline groups 

Surplus^_ 7 2 " 502 - 442 = 60 



A simple computer simulation model is available which permits a quick 
evaluation of any combination of alternative values one might wish to 
give to the parameters of the model. This model may also be used to 
indicate the sensitivity of the final result to each of the various 
assumptions made. 



14 



Tables 2.1, 2.2 and 2.3 (Patterns 1, 2 and 3) are three examples of 
simulations using the parameter values noted below each pattern. 

For these examples we have held constant the parameter values of 20:1, 
incremental student /staf f ratio, 3.5% attrition replacement rate, 

Ontario university employment percentage and 60% return rate of Canadians 
with PhDs and have varied the incremental percentages of PhDs and 
Canadians to he employed. It will he seen how sensitive the results are 
to changes in only these two parameters. The overall indicated surplus 
of IS/ for the first assumption changes to a 17 indicated surplus with 
small upward adjustments and to a 147 deficit with further small 
upward changes. Either surpluses or deficits can be caused to occur 
as a result of assumptions or policy changes. If, for various reasons. 
Pattern 1 were to become a reality, it might be a perfectly healthy 
and normal pattern especially in view of the uncertainties in estimating 
future values for important policy and data variables. On the other hand, 
if greater proportions of Canadians and PhDs were to be hired then 
either of Patterns 2 or 3 could represent reality. 

It is evident, in very stark terms, how dependent results are upon 
policies taken now and the effects of market signals to students about 
occupational outlooks. We have not shown other simulations that we have 
performed which yield other results. From the limited experimentation 
we have done so far, the ratio of returning Canadians, the incremental 
student to staff ratio, and intersectoral flow rates are sensitive 
parameters, i.e., alteration of their values produces significant changes 
in results. Others seem to be less sensitive but combined together, 
they too could produce, signif icantly different results. With regard to 
further refinement, we need particularly to examine the flow rates and 
returning Canadian ratios more carefully taking into account all possible 
data. Even allowing for changes in enrolment trends and in policies 
which affect enrolment and staffing, we cannot place much faith in any 
indicated surplus or deficit until we have made these refinements. 

The changing pattern over the years is very important. Taking Tabic 2.1 
for example - the pattern from year to year implies that we have emerged 
from a deficit condition, will reach peak surplus in 1973-74, and will 
have declining surpluses for the rest of the projection period. This 
reinforces our contention that oscillating effects in the supply and 
demand of highly qualified manpower over multi-year periods are to be 
expected and are completely normal. 
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PATTERN .1 



The surplus (deficit) 


of PhDs available to the 


Ontario 




university 


system based 


on COU's 


supply estimate 


: and the 






OISE demand 


estimate 


(incremental) 










Social 


Biological 


Physical 




Year 


Humanities 


Sciences 


Sciences 


Sciences 


Total 


1971-72 


53 


(49) 


9 


47 


60 


1972-73 


112 


(8) 


10 


65 


178 


1973-74 


124 


4 


9 


47 


183 


1974-75 


108 


33 


2 


4 


147 


1975-76 


67 


(5) 


(7) 


(15) 


40 


1976-77 


19 


(93) 


1 


17 


(57) 


Surplus Total 




• 








1971-76 


483 


(118) 


24 


165 


551 


Demand Total 












1972-77 


720 


1089 


293 


1008 


3110 


Surplus as a % 












of demand 


67% 


(11%) 


8% 


16% 


18% 



Parameter values 

a) 20.0:1 incremen- 
tal student/staff 
ratio 

b) 3.5% attrition 
replacement rate 



c) PhD Increment (%) 


60% 


65% 


90% 


95% 


73%* 


d) Canadian 


Increment (%) 


60% 


70% 


80% 


70% 


68%* 


e) Ontario univer- 
sity employment (%) 


67% 


58% 


34% 


38% 


47% 



f) A 60% return 
rate for 
Canadian PhDs 

*Based on weighted 1971-72 demand projections. 



O 

ERIC 



TABLE 2.1 



16 



tk 



2.6 



PATTERN 2 



The surplus (deficit) 
university system based 
01 SK demand 


of PhDs available to the 
on COU's supply entin.it 
estimate (incremental) 


('star i o 
t* and the 




Yenjt: 


Human i tics 


Social 

Sciences 


Biological 
Sci cnccs 


Physical 

Sciences 


Tot a l 


1971-72 


17 


(72) 


9 


37 


(10) 


1972-73 


73 


(33) 


10 


54 


104 


1973-74 


79 


(25) 


9 


34 


97 


1974-75 


63 


4 


2 


(8) 


60 


1975-76 


20 


(35) 


(7) 


(28) 


(50) 


1976-77 


(30) 


• (124) 


l 


4 


(149) 


Surplus Total 
1971-76 


222 


(285) 


24 


93 


52 


Demand Total 
1972-77 


980 


1256 


293 


1080 


3609 


Surplus as a % 
of demand 


23% 


(23%) 


8% 


9% 


1% 



Parameter values 

a) 20.0:1 incremen- 
tal student/staff 
ratio 



b) 3.5% attrition 
replacement rate 



c) PhD Increment (%) 


70% 


70% 


90% 


95% 


78%* 


d ) Canadian 


Increment ( % ) 


70% 


75% 


80% 


75% 


74%* 


e) Ontario univer- 


sity employment -(%) 


67% 


58% 


34% 


38% 


47% 



f) A 60% return 
rate for 
Canadian PhDs 



♦Based on weighted 1971-72 demand projections 
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PATTERN 3 

The surplus (deficit) of PhDs available to the Ontario 
university system based on COU's supply estimate and the 
OISE demand estimate (incremental) 



Year 


Humanities 


Social 
Sc icnccs 


B iological 
Sciences 


Physical 
Sc iences 


Total 


1971-72 


(26) 


(110) 


9 


26 


(101) 


1972-73 


28 


(74) 


10 


43 


7 


1973-74 


27 


(72) 


9 


22 


(14) 


1974-75 


11 


(44) 


2 


(20) 


(52) 


1975-76 


(34) 


(85) 


(7) 


(40) 


(166) 


1976-77 


(86) 


(176) 


1 


(9) 


(270) 


Surplus Total 
1971-76 


(80) 


(561) • 


24 


22 


(596) 


Demand Total 
1972-77 


1280 


1531 


m 

CM 


1152 


4256 


Surplus as a % 
of demand 


(6%) 


(37%) 


8% 


2% 


(14%) 



Parameter values 

a) 20.0:1 incremen- 
tal student/staff 
ratio 

b) 3.5% attrition 
replacement rate 



c) PhD Increment (%) 


80% 


80% 


90% 


95% 


84 %* 


d) Canadian 
Increment (%) 


80% 


80% 


80% 


80% 


80% * 


e) Ontario univer- 
sity employment (%) 


67% 


58% 


34% 


38% 


47% 



f) A 60% return 
rate for 
Canadian PhDs 



*Based on weighted 1971-72 demand projections. 
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3.1 



We have emphasized the need to keep in mind the limitations of exercises 
in forecasting the employment market for holders of graduate degrees, 
but we nonetheless realize that they constitute one essential factor in 
the development of the government's policy for graduate education. The 
level of governmental support for graduate studies should also be deter- 
mined in the light of additional considerations which are not directly 
related to vocational preparation: the cultural needs of the individual 

and of society, the career flexibility of well-educated people, the merits 
of a leavening of such people in all walks of life. None of these comments 
should be taken to mean that COU questions the need for enunciated public 
policy in this field; on the contrary, COU is, of course, sponsoring the 
extensive series of discipline planning assessments which are intended, 
amongst other important results, to lead to carefully considered figures 
indicating the desirable magnitude of Ontario's graduate effort, discipline 
by discipline. 

We believe that certain principles should govern the development and appli- 
cation of policy, both now and as the various planning assessments begin to 
come to fruition. These principles follow from the uncertainty of forecast- 
ing, from the long lead time between introduction of a policy and its actual 
influence on numbers graduating, from the resultant danger that large oscilla 
tions in future numbers may result from apparently small perturbations in 
policy. These principles can be listed as follows: 

(a) The government should be primarily concerned with the overall pro- 
, vincial scale of financial support for graduate work, not with de- 
tails of the distribution of the activity amongst the universities. 

It is, however, properly concerned to see that the universities are 
achieving this distribution in a responsible way, leading to a pro- 
vincial system of graduate studies where work of high quality is 
encouraged. 

(b) The government should be concerned with the amount of support for 
graduate students which it should provide, but not with the absolute 
number of students. In other words, if students or institutions 
choose to engage in graduate work without provincial fellowships, 
that should be recognized as their prerogative. The government 
should be concerned that the students for which it does supply 
support are of good quality. 

(c) Government should avoid heavy-handed measures if it chooses to 
decrease or increase the flow of support for graduate studies. Sharp 
fluctuations are likely to produce damaging long-term effects. The 
system does respond to changes in levels of support, as the enrol- 
ment! for 1971—72 illustrates. From the position of steady growth in 
previous years, the M.A. (enrolment intake) in Humanities fell this 
year from its previous value by about 17% and in Social Sciences 

by about 8%. In some measure, this was a response to the cuts in 
financial support introduced this year for new students in these 
disciplines. 
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however that decision may be reached, is equivalent in a fair in- 
direct wav to controlling graduate enrolment. If no financial 
support is available, most students will either not undertake gradu- 
ate work or will leave the province to do it. We believe that our 
recommendations provide a framework in which the planned development 
of graduate work in the province can proceed most effectively. 

(b) The numbers selected by the government for support might be related in 
some way to the total number of honours baccalaureates or equivalent 
being awarded in the province . More precisely, the phrase "honours 
baccalaureates" would include qualifying students and graduates from 
other equivalent programmes with sufficient specialization to prepare 
for graduate work. In this regard particular attention should be 
directed to the need for graduate work, especially masters level, 

in some professional fields* 

(c) Since employment forecasts are one significant factor in arriving at 

t lie numbers, it is essential to consider total projected demand from 
all sectors: educational institutions, business and industry and 

government - not just university teaching. Preparation of forecasts 
should be the responsibility of a federal agency. The Government of 
Ontario and CPU should urge on • the Federal Government the importance 
of this task and the need for federal action . 

(d) As at present, the support should be provided to both students and 
the institutions where they are enrolled . The number of students 
generating institutional support will be greater than the number 
receiving direct provincial fellowship and bursary monies, since there 
are alternative sources of support for some of the students as indi- 
viduals* 

(e) Student support should not be looked on as student aid but as scholar- 
ships necessary to attract the best students to Ontario universities . 

The scholarship support should be of such an amount that most students 
will welcome the opportunity to earn extra money as teaching assist- 
ants, in amounts consistent with their status as full-time students. 

We believe that graduate work of high calibre benefits the society in 
which it takes place and that, in the absence of adequate financial 
support, many potentially valuable members of society, who have reached 
the age of financial independence, will not choose to enter graduate 
school at the cost of an immediate financial sacrifice and in the 
expectation of dubious monetary returns in the future. From the reports 
presented at the November 1971 meeting of the Canadian Association of 
Graduate Schools, it is evident that Ontario is no longer in the fore- 
front as far as graduate student support is concerned. It appears 

that the 1971-72 maximum levels of generally available support in both 
the western and the maritime regions are somewhat higher than in 
Ontario. In this respect it should be noted that the introduction of 
the Ontario Graduate Fellowship Program enabled a number of graduate 
programmes in Ontario to reach national and even international recogni- 
tion, this recognition being associated mainly with the ability to 
attract students with very high scholarly potential. The significance 
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of a provincial fellowship programme becomes all the more 
it v,e Keep in mind that we are now barely competitive witli 
jurisdictions in utir*icting good students* 



striking 

other 



(O We_re itcrnte the CPU recommendation t hat the bulk of the scholar- 
slup support should be awarded on t he basis of provincial compel i- 
— - n 10 1:1 — b e - st students . A proportion of awards should be ~ 
reserved for approved new programmes and emerging programmes. 1 

^ of scholar s hips should apply only to br o ad groups of 

disciplines in the pro vince as a whole. They should not, in jgn e ra i , 
a£ p _ ly to indivi dual universities . Tlie student who has been awarded 
a scholarship should be free to select the university of his choice. 
The competition should, of course, be on academic grounds - the nature 
and quality of the programme offered. 

( h) As discipline planning assessments proceed, provincial allocations 
gradually can be refined to apply to groups of disciplines where 
recommendations have been made concerning the numbers that should 
be enrolled. 



(i) Scholarship allocations , both for total graduate support and f or 

. ^ . u PP ort — ki — grouping of disciplines, should be updated annually on the 
bf»si_s of updated deman d pro jections . On the basis of present' level ' 
of support and criteria of academic excellence, we believe that the 
number of students in the Humanities and Social Sciences to be supported 
)>• provincial fellowships in 1972-73 should remain at 1500. 



^ Illi al,ove policies suggest e s tablishment of a new form of fell owship 
competition in li eu of the OGF Program . We believe that this could 
not now be introduced for 1972-73 without great confusion. Already 
last year s braking mechanism" has had a deeply disturbing effect. 
Emergency measures, which in most cases could be applied only for one 
year not repeated a second year, had to be introduced by the univer- 
sities to take care of the many students already in programmes in the 
system. Research grants have had to be drained; free funds have had 
to be found. Moreover, it must be recognized that what affects the 
graduate school will ultimately affect the undergraduate faculties. 
Reductions in graduate enrolment will eventually reduce both the number 
tl | e ty °f students available for demonstrating and assisting 

in undergraduate programmes. Genuine competition which allows the 
best students to seek the best programmes could be introduced in 
1973-74. Competition of this kind, favouring quality, would not be 
biased against new programmes; indeed it seems likely that some 
established programmes, failing to compete, would not long survive. 



COU would, therefore, propose that any new scheme contemplated should be intro 

duced for the 1973-74 academic year and that for 1972-73 the OGF Program con- 
tinue unchanged. 



Report to the Ontario Council on Graduate Studies of the Committee on Student 
Financial Support, August 1970, p. 20. 
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During the summer of 1971, COII convened a two-day rating to discuss 
the problems of matching potential supplies of personnel qualified for 
academic positions with the demand for such highly qualified personnel 
over the next several years. Guests were invited from various interested 
provincial and federal agencies and the programme featured presentations 
on such topics as current and projected employment of PhDs, demands for 
scientific manpower over the next 10-15 years, and analytic models for 
forecasting, analyzing and presenting various alternative patterns of 
supply and demand according to postulated changes in important parameters 

Alan M. Cartter, Chancellor of New York University, was a special invited 
guest. Dr. Cartter presented a generally pessimistic picture of employ- 
ment prospects in universi t ies for PhD holders during the next 15 vears. 
Ho has looked at various projections of college age populations and 
participation rates, the anticipated outputs of PhD holders from 
U.S. universities and using present quality standards (proportion of 
PhDs) and even improving them as a variant in the analysis, he concluded 
that there could be as many as 100,000-200,000 Phi) holders surplus to 
university staffing requirements during the next decade. Other U.S. 
studies have tended to confirm his analyses with various interpretations 
placed upon what effects such a surplus will have on the job prospects 
and starting salaries of these people, and what it will mean in the 
displacement of less-educated people from their normal positions in 
the labour force. Canadian speakers at the conference were less 
pessimistic about Canadian surpluses. The same problem is recognized 
but it is not of the same magnitude. Dr. F. Kelly and Dr. A. Boyd, 
science advisors to the Science Council of Canada, discussed their 
studies of prospects for employment of scientists and engineers in 
Canada. Dr. M.A. Preston, Executive Vice-Chairman of the Advisory 
Committee on Academic Planning, presented information on the employment 
of students awarded PhDs in 1970-71. Dr. Max von Zur-Muehlen, Economic 
Council of Canada, and Mr. B.L. Hansen of the Council of Ontario 
Universities discussed the use of analytic models for demand and supply 
studies of Canadian PhDs. Mr. Peter Ross, Canada Denartment of Manpower 
and Immigration, discussed his studies on the short-run PhD outlook. 

After these presentations there was considerable discussion of what 
further research and refinements to present research were necessary. 

The possibility of developing manpower policies which would restrain 
enrolments was given a thorough airing. The main conclusions arising 
out of the conference are summarized below. 



Analytic models for forecasting supply and demand 

Planners need to have more disaggregation of university disciplines to 
be able to use models for effective planning. Present estimates of 
surpluses and deficits at aggregated levels such as Humanities, Social 
Sciences, Biological Sciences and Physical Sciences are. valuable for 
general conclusions on present status and for avoiding excessive restric- 
tive measures born out of panic, but they are of limited usefulness for 
planning additions and replacements of highly qualified specialized 
manpower. 
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There is a need for better information on the interprovincial flows of 
persons taking academic positions in the provincial universities* Also, 
changing patterns of emigration and immigration between Canada, the U.S. 
and Great Britain particularly should be accounted for in the models. 

Values used foi certain parameters in the models need to be examined very 
closely for their reasonableness as representative values which may be 
expected to apply over the projection period (e.g. the difference between 
attrition rates of 2% and 4% does not appear large but it is in numbers 
of staff when the present and projected complement of staff numbers is 
in the thousands - 2% of 10,000 = 200. Also, regarding this same 
parameter of attrition rate, it would be important to input the different 
attrition rates which would be representative of different discipline 
groups having different age averages). Other important parameters for 
tests of reasonableness are incremental student/staff ratios, percentages 
of new staff with PhDs, lagged baccalaureate to PhD ratios, and lead 
times for production of PhDs from the baccalaureate. 

As r follow-up to this conference, technical experts concerned with 
modelling and analysis should convene at an early time (immediately after 
the enrolment information for 1971-72 is available) to resolve any 
serious disagreements on parameter values and to provide policy makers 
with their forecasts of supply and demand. Such forecasts are going to 
have to reach much farther into the future than 1975-76; output prior to 
1976 is largely determined by graduate enrolment policy decisions made 
several years ago (the average elapsed time to completion of a PhD from 
the baccalaureate being 7-8 years). Their analyses should include the 
most appropriate disaggregation of disciplines for meaningful comparisons 
of supply and demand. The survey of graduate students to be conducted 
during the fall of 1971 by the Canada Council, the Medical Research 
Council, and the National Research Council, should provide valuable 
input to the formation of the proper taxonomical structure. 

Some means should be found for getting recurring information on employ- 
ment related to degree programme similar to that provided in the 
Manpower and Immigration survey of 1967. The data base could be 
improved also by providing information regularly on the number of new 
students entering graduate degree programmes. 

Discussion related to graduate enrolment policies 

There was a great deal of discussion about whether specific measures to 
restrict enrolment in specific programmes should be recommended. The 
point was emphasized that there are indications now that the market is 
operating. There are likely to be marked reductions in the forecasted 
intake of PhD seekers in the humanities and social sciences (aided, no 
doubt, by the reductions in provincial student aid support to these 
disciplines). New enrolments in Chemistry and Physics are expected to 
be sharply reduced when the enrolment data for 1971-72 are available. 





An example on the positive side was cited of 120 applications for 
geology scholarships this year in contrast to an historical average of 
60. In response to a question about whether or not there is a case for 
dampening actions on specific programmes there was a consensus that 
(1) the market signals are beginning to have effect, (2) it is important 
to publicize and distribute information about employment prospects and 
requirements as widely as possible, (3) effective control cannot rest 
with any one authority in an essentially open system - if controls, are 
to be introduced the instruments to be used (student aid reductions, 
outright restrictions on enrolment, closing programmes and employment 
to non-Canadians, etc.) and the way they are used are very important 
and (4) specific restraint measures should not be recommended at least 
until the enrolment figures for 1971-72 are available and analyzed for their 
long-term implications. There was concern expressed that we would overreact 
and intensify the imbalances that characterize the supply and demand of 
highly qualified manpower. 



The majority opinion favoured a policy proposed in the Science Council/ 
Canada Council special studv The Role of the federal Covernme nt in 
Support o f Research in Canadian Universities , that" 



The country as a whole and the provinces must be concerned 
about manpower requirements. This concern can be expressed 
in the first instance through careful survey and forecasting 
of manpower needs on a continuing basis. Such forecasts should 
be given wide circulation. It is reasonable to expect that 
universities will respond by creating additional opportunities 
for study in the areas of shortage. In addition, the univer- 
sities through their counselling services have a duty to advise 
students about the opportunities in various fields from the 
standpoint not only of intellectual challenge but also of 
vocational prospects and social utility. The reaction of 
prospective students to such forecasts is likely to provide 
an effective control. We believe the market-place, if its 
trends are made explicit, offers an adequate governor to prevent 
serious surfeit and to encourage movement of students toward 
fields of opportunity. ^ 



There was dissenting opinion, however, that though we should not overreact 
as far as controlling total supply is concerned, we should attempt to 
identify specific areas of extreme surplus or deficit and possibly 
provide some measures of incentives or control to correct them. It 
was also pointed out that while the distribution of information on job 
prospects and openings is improving, it still leaves much to be 
desired. For example, a check survey had revealed that historically 
only one out of every six openings for academic positions in Canadian 
universities was advertised and that as a result of recent public 
concerns about advertising such positions it had improved to one in 
three. There is still substantial room for improvement. 



Macdonald, J.B., £t al^, Ottawa (Queen’s Printer 1969), p. 117. 



Introduction of changes in the structure of graduate programmes 

Several persons commented on the need for more relevant education. For 
example, if most industrial research is done outside Canada, should 
education for graduate degrees be concentrated on preparing the person 
for doing industrial research? It was pointed out chat our graduate 
programmes are too specialized; that there is a need for breadth rather 
than extreme specialization. It was commented that industry prefers 
the generalized Master's graduate over the PhD specialist. Our real 
problem may well be one of over-specialization rather than under- 
utilization. With respect to the special problem that this presents to 
the universities, it was pointed out that substitution is the rule 
rather than the exception for employers in industry. The logistics of 
transfer of the proper resources at the time needed requires sucli 
flexibility. Universities, as employers, can change also. Different 
kinds of programmes may be needed in the future with different kinds 
of instructional requirements for different kinds of students. Pupils 
now coming out of high school may bte less willing to accept the lock— step 
system of streaming directly from high school into university. This, 
along with other changes occurring in the post-industrial society, implies 
that our concepts of accessibility to university (who goes and at what 
time in their lives) may have to undergo some very serious examination. 

In blunt terms, if universities are to remain marketable, such reassess- 
ment is essential. 



Problems for university managements 

This poses special problems in ihe management of highly specialized 
human resources in the universities. The U.S. appears to be heading for 
deep trouble in the numbers of tenured staff in relation to enrolment, 
on top of predicted huge surpluses of PhD holders seeking university 
positions. This is also a problem in Canada, and recent rumblings about 
the appropriateness of tenure and indications of trends in collective 
bargaining suggest that university managements are going to have their 
hands full. In a period of financial restraint new staff are not taken 
on, surpluses develop, upward mobility is impeded (promotions are shut 
off) and junior staff become militant. In the absence of specific 
manpower and immigration policy against entry into the country, university 
administrators will be faced with very difficult decisions about com- 
promising level of qualification (there may be thousands of PhD holders 
from prestigious foreign universities applying for Canadian university 
openings) with the desire to "Canadian! ze" university faculty in 
certain sensitive disciplines. 
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The difficulties faced by university graduates (PhD holders in 
particular) in obtaining suitable employment in Canada are 
receiving more and more public attention. Several investigations 
have been made into the present employment prospects for graduates, 
invariably with very gloomy predictions about the future. 1/ The 
primary purpose of this paper is to present an analysis of PhD enrolment 
alternatives as they relate to academic staff supply and demand. Since 
the universities play a very important role in providing employment for 
PhDs the analysis also sheds light on the magnitude of the alleged 
unemployment problem for PhDs in Ontario. 



The Level of Aggregation of the Analysis 

One vital decision that must be made initially relates to the choice of 
disciplines or discipline groupings into which academic staff are sub- 
divided for the analysis. In manpower studies it is not normally desirable 
to produce estimates of the supply of and demand for graduates in each and 
every field such as Chemical Engineering or Psychology because of the 
considerable occupational mobility that exists among graduates. For instance, 
many technically trained individuals find employment in essentially non- 
technical areas while others work in technical fields other than those in 
which they were educated. Instead, it is usual to group related or allied 
fields into half a dozen or so major discipline groupings and undertake the 
analysis at this level of aggregation. If this were not done it would be 
necessary to obtain up-to-date detailed information about mobility patterns 
of individuals in a given field as well as all of its allied fields. Such 
information usually does not exist. On the other hand, if the discipline 
groupings chosen are too large, important individual variations between 
the supply of and demand for graduates in different disciplines may be 
lost. 

Most authoritative manpower studies use fairly high levels of occupational 
aggregation. For example, the American National Academy of Sciences usually 
employs six major discipline groupings: Physical Sciences and Engineering, 

Biological Sciences, Social Sciences, Arts and Humanities, Professional Fields 
and Education. 2/ The individual disciplines or fields that comprise each of 
these groupings are listed and each field is itself sub-divided into sub-fields 

A finer breakdown of discipline groupings for the purpose of analysing the 
supply of and demand for academic staff is both possible and desirable 
because there is less interdisciplinary mobility within the academic world 



1/ Frank Kelly, Prospects for Scientists and Engineers in Canada , Background 
study for the Science Council of Canada, Special Study No. 20, March 1971. 
Science Council of Canada, PhDs piled high and deep: "The Bonneau Report 

Revisited" , unpublished report, 1970. 

Marjaleena Repo, I*m a PhD. Who needs the PhD? Graduate Students Union, 
University of Toronto, Toronto. 

O 2 J National Academy of Sciences, Doctoral Recipients from United States 

Universities 1958-1966, Washington, D. C., 1967. 



